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In this paper, a new experimental method is applied, and the capability of different Loss Control Materials 

(LCMs) in bentonite mud – which has the highest use in Iran’s oil and gas wells – is investigated. At first, 

particle size distribution of LCMs is calculated based on API standards.  Then, the loss of bentonite mud in 

different slots is evaluated using Bridging Materials Testing (BMT) apparatus. Usage of three dimensional 

fractures is one of the most important points of this research, which makes the experiment conditions so 

similar to the real conditions of well. It should be mentioned that LCMs show their best efficiency only 

when they can internally block the fractures. Also, in this research, RI-LQ material is for the first time used to 

control the lost circulation of bentonite mud. The results of these experiments showed that a mixture of RI-

LQC and Quick Seal with Concentrations of 20 and 5 pounds per barrel and RI-LQC and RI-LQF mixtures with 

concentrations of 18 and 7 pounds per barrel have the least amount of loss circulation and are effective in 

controlling sever losses.
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Introduction
Lost circulation is one of the most important 

concerns of the drilling industry [1]. An integrated 

approach for mitigating this problem reduces 

the formation damage and the overall well 

drilling and production costs [2]. Lost circulation 

phenomenon is described when a portion or the 

whole of drilling fluid enters the formation [3, 4]. 

It happens when either the permeability of the 

formation is adequately high, or the voids are as 

big as they cannot be blocked by solid particles 

inside the mud. One of the most magnificent 

methods to treat and prevent the occurrence 

of the lost circulation phenomenon is the usage 

of LCMs. Many works have been implemented 

so far to investigate various aspects of LCMs [4-

11]. Based on essence, physical nature, and also 

mechanisms of LCMs, they can be categorized 

into four general sections of granular, fibrous, 

flaky, or a blend of all three. In this study, a new 

type of eco-friendly LCM in the name of RI-LQ 

is introduced to control different types of lost 

circulation for the bentonite mud [5]. 

ExperImental Procedures
BMT Apparatus 

In this work, the BMT apparatus has been used to 

evaluate the performance of various LCMs. In this 

apparatus, 3D fractures with 1.96 inches depth, 

1.38 inches length, and 0.04, 0.08, 0.12, 0.16, 

and 0.2 inches width have been used for physical 

simulation of fractured formations. It should be 

uttered that most similar experiments have been 

performed using fractures without depth, while 

fractures in the apparatus used in this research 

are three-dimensional and have depths. Thus, 

the conditions are more similar to those of well, 

and if LCM can block a fracture from inside, it can 

be applicable in these fractures. The difference 

between fractures with depth and those without 

depth has been shown in Figure. 1. 

Figure 1: The comparison between old and new frac-
tures in BMT apparatus.

For analysis, slots were placed before output valve. 

Then, drilling mud with specific amounts of LCM 

was poured into the BMT cell (with output valve 

open) and the output mud volume was measured 

accurately. In the next step, the piston was placed 

on mud, and mud pressure was increased by 50 

psi once every 10 seconds. It is necessary to note 

that the pressure is increased until either 1000 psi 

pressure, or the stoppage of mud flow. In cases that 

LCMs have succeeded to block the output passage 

of flow, the pressure has been kept constant for 

10 minutes, and then final output volume has 

been recorded. At last, the experiments were 

repeated after changing the slots (increasing their 

size) until achieving eternal blockage in 1000 psi 

pressure, and results were used to investigate the 

performance of various LCMs.

General Experiments 

In this study, a standard filter press apparatus 

was used in analyzing the filtration properties 

of drilling mud and the amount of mud loss. In 

addition, a viscometer (model 35-FANN) was 

used to measure the viscosity and gel strength of 

the drilling fluids.
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For calculating, the solubility of LCMs in acid, 10 

g of all LCMs have been precisely weighted and 

added to 100 ml of Hydrochloric Acid 28%. Then, 

the ceramic sieves have been utilized to deter-

mine the amount of LCMs which could no longer 

dissolve in the acid.

Results and Discussion 
The effect of RI-LQC on bentonite mud loss in 

various fractures has been shown on Figure 2. 

The experiment results showed that this material 

presents good blockage in 0.04 and 0.08 inches 

fractures. It could also effectively block 0.12 inche 

fractures with 15 ppb concentrations. The results 

also show that RI-LQC exhibits an acceptable 

performance in 0.16 inches fractures.

However, this material is not able to effectively 

block 0.2 inches fracture. However, as can be 

seen in Figure 3, a mixture RI-LQC and RI-LQF 

with a concentration of 18 and 7 ppb could 

effectively control the lost circulation. As a result, 

this mixture is well capable of controlling sever 

lost circulations.

Figure 2: The investigation of performance of coarse quick seal with various concentrations to control the 
mud loss in bentonite mud.

Figure 3: The investigation of performance of RI-LQ mixtures with various sizes and concentrations, to control 
the mud loss.



18Petroleum Research, 2018(July-September), Vol. 28, No. 100

Conclusions
In this study, the effectiveness of different LCMs 

for controlling the lost circulation of bentonite 

has been investigated experimentally. According 

to the results, mica and oyster shell alone are 

completely unable to control the lost circulation 

of fracture formations. Among all the LCMs 

used in this work, RI-LQC and Quick Seal Coarse 

showed the best performance for controlling the 

lost circulation of bentonite mud. The results 

showed that the combination of RI-LQC and 

RI-LQF with 18 and 7 ppb concentration is well 

capable of controlling the sever losses. 
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